Alterations in retinal tyrosine and dopamine levels in rats consuming protein or tyrosine-supplemented diets.
The ad libitum ingestion of casein diets varying in protein content altered serum and retinal levels of tyrosine. The serum tyrosine level rose when protein ingestion was increased from 6 to 24% casein. In rats consuming high-protein diets (40% casein), no further increase in serum tyrosine level occurred, although the levels of other large neutral amino acids, which compete with tyrosine for retinal uptake, continued to rise. The activity of the liver enzyme tyrosine aminotransferase varied directly with the percentage of protein in the diet and may partially explain the failure of chronic high-protein feeding to increase serum tyrosine levels. The retinal tyrosine concentration was significantly correlated with the serum tyrosine level and with the serum tyrosine ratio at all levels of protein intake. Retinal 3,4-dihydroxyphenylalanine synthesis and dopamine (DA) level varied in parallel with the level of the precursor, tyrosine. Addition of pure L-tyrosine (1, 2, or 4%) to normal protein diets resulted in a stepwise increase in serum and retinal tyrosine levels and retinal DA turnover. Alterations of retinal tyrosine level as a result of change in amount of dietary protein or by its addition to the normal diet can influence retinal DA synthesis and release.